Annexin A5 inhibits engulfment through internalization of PS-expressing cell membrane patches.
Apoptosis and subsequent clearance of apoptotic cells are important for the prevention of diseases. Therefore, it is essential to understand the mechanisms underlying the biology of phagocytic clearance of apoptotic cells. The best characterized "eat me" signal on the surface of apoptotic cells is phosphatidylserine (PS). Recently, we demonstrated that annexin A5 mediates the internalization of PS-expressing membrane patches and down regulates surface expression of tissue factor. Here, we investigated the role of PS in the phagocytosis of apoptotic cells using annexin A5. Using a novel flow cytometric-based phagocytosis assay, we observed that engulfment was inhibited with 20% if annexin A5 was added to PS-expressing cells that had completed apoptosis. The inhibition increased to more than 50% if annexin A5 was added during the apoptotic process. This inhibition is specific for annexin A5, since the mutant M23 and annexin A1 did not further increase the inhibition of phagocytosis when added during the apoptotic process. Interestingly, cells with internalized annexin A5 still express PS at their surface. We conclude that other ligands within the PS-expressing membrane patch act together with PS as an "eat me" signal.